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CLAIM AMENDMENTS: 

Claims 1-40, 42, and 43 have been amended, new claim 45 has been added, 
and claims 41 and 44 have been cancelled. The following listing of claims will replace 
all prior versions and listings, of claims in this Application: 

Listing of Claims: 

Claim 1 (Currently amended): A formulated liposome for incorporating a high content of 
hydrophobic substances therein, comprising: 

a first phospholipid^,]] which is selected from a hydrogenated naturally-occurring 
phospholipid or a saturated phospholipid having with long carbon chains (-(CH2) n -, in 
which th e va l u e of n is at least 14) and which has a phase transition temperature T^ i 
ranging between 40 and 74°C ; 

a second phospholipid!,]] which is selected from an unsaturated phospholipid or 
a saturated phospholipid having with short carbon chains (-(CH2) n -, in which tho valuo 
of n is at most 14) , and which has a phase transition temperature Tg? ranging between 
-30 and 10°C : 

liposome-forming materials effective to form a liposome in which the first 
phospholipid and the second phospholipid coexist in two immiscible phases and create 
several discontinuous regions, and in which a molar ratio of the first phospholipid to the 
second phospholipid is at least 3:16: and 

one or more hydrophobic substances incorporated in the liposome in an amount 
of at least 20 mole% to form the formulated liposome, IT : and]] 

lipoGomo forming materials, 

wh e r e in tho first phospho li p i d and the s e cond phospholip i d co e xist in th e 
l i posome i n two imm i sc i bl e phas e s and cr e at e s e v e ral discontinuous r e g i ons, and a 
molar ratio of th e first phospho l ipid to th e second phospholip i d is no l e ss than 3/16; a 
phase trans i tion tomporaturo of tho first phospho li pid is in tho rango.b e tw ee n 40 
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and 7 4 e C, and a phaso transit i on tomporaturo of th e second phoGpholipid is i n tho 
range b e tw ee n ■ 30 and 1 0 9 G wherein wh i l e a drug delivery temperature T^ and a drug 
storage temperature T2 are chosen at specified ranges subject to an order of T g i > T1 > 
T2 > T g ?, and wherein the formulated liposome has an incorporation efficiency which 
remains at at least about 70% of incorporation efficiency for six months or more . 

Claim 2 (Currently amended): The formulated liposome according to claim 1, wherein 
the phase transition temperature of the first phospholipid is proforab l y i n th e rang e 
ranges between 50 and 65°C, and the phase transition temperature of the second 
phospholipid is pr e ferably in th e rang e ranges between -20 and 4°C. 

Claim 3 (Currently amended): The formulated liposome according to claim 1 , wherein 
the first phospholipid is selected from the group consisting of phosphatidyl choline (PC), 
phosphatidyl glycerol (PG), phosphatidyl serine (PS), phosphatidyl acid (PA) and 
phosphatidyl ethanolamine (PE). 

Claim 4 (Currently amended): The formulated liposome according to claim 3, wherein 
the first phospholipid is selected from the group consisting of hydrogenated egg 
phosphatidyl choline (HEPC), hydrogenated soy phosphatidyl choline (HSPC), 
dipalmitoyl phosphatidyl choline (DPPC) and distearyloyl phosphatidyl choline (DSPC), 
diarachidoyl phosphatidyl choline, dimyristoyl phosphatidyl ethanolamine (DMPE), 
dipalmitoyl phosphatidyl ethanolamine (DPPE), distearoyl phosphatidyl ethanolamine 
(DSPE), dipalmitoyl phosphatidyl glycerol (DPPG), distearoyl phosphatidyl glycerol, 
dimyristoyl phosphatidyl acid (DMPA), dipalmitoyl phosphatidyl acid (DPPA), dipalmitoyl 
phosphatidyl serine (DPPS), and distearoyl phosphatidyl serine (DSPS). 

Claim 5 (Currently amnended): The formulated liposome according to claim 1 , wherein 
the second phospholipid is selected from the group consisting of phosphatidyl choline 
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(PC), phosphatidyl glycerol (PG), phosphatidyl serine (PS), phosphatidyl acid (PA) and 
phosphatidyl ethanolamine (PE). 

Claim 6 (Currently amended): The formulated liposome according to claim 5, wherein 
the second phospholipid is selected from the group consisting of egg phosphatidyl 
choline (EPC), soy phosphatidyl choline (SPC), oleoyl palmitoyl phosphatidyl choline, 
dioleoyl phosphatidyl choline, dipetroselinoyl phosphatidyl choline, dipalmitelaidoyl 
phosphatidyl choline, dioleoyl phosphatidyl ethanolamine,dioleoyl phosphatidyl serine, 
dilauroyl phosphatidyl choline (DLPC), diundecanoyl phosphatidyl choline, didecanoyl 
phosphatidyl ethanolamine, and dinonanoyl phosphatidyl ethanolamine. 

Claim 7 (Currently amended): The formulated liposome according to claim 1, wherein 
the hydrophobic substances are one or more hydrophobic pharmaceutical compounds. 

Claim 8 (Currently amended): The formulated liposome according to claim 7, wherein 
the one or more hydrophobic pharmaceutical compound is paclitaxel and/or doc e tax el. 

Claim 9 (Currently amended): The formulated liposome according to claim 8, wherein 
the paclitaxel and/or doc e tax el ar e / is incorporated with a drug/lipid ratio ranging from 
about 0.5 mole% to 25 mole%. 

Claim 10 (Currently amended): The formulated liposome according to claim 9, wherein 
the paclitaxel and/or docotaxo l are/ is incorporated with a drug/lipid ratio ranging from 
about 5 mole% to 25 mole% when the first phospholipid is hydrogenated egg 
phosphatidyl choline (HEPC) and the second phospholipid is egg phosphatidyl choline 
(EPC). 
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Claim 11 (Currently amended): The formulated liposome according to claim 9, wherein 
the paclitaxel and/or docotaxol aro/ is incorporated with a drug/lipid ratio ranging from 
* about 5 mole% to 25 mole% when the first phospholipid is hydrogenated soy 
phosphatidyl choline (HSPC) and the second phospholipid is egg phosphatidyl choline 
(EPC). 

Claim 12 (Currently amended): The formulated liposome according to claim 7, wherein 
the hydrophobic pharmaceutical compound is retinoic acid and/or a dorivativo thoroof, 
tho rotino i c acid derivativ e is soloctod from tho group consisting of retino l , rotiny l acylato 
and r e t i nyl ac e tat e. 

Claim 13 (Currently amended): The formulated liposome according to claim 12, wherein 
the retinoic acid and/or tho dor i vativo thereof ar e / is incorporated with a drug/lipid ratio 
ranging from about 0.5 mole% to 40 mole%. 

Claim 14 (Currently amended): The formulated liposome according to claim 13, wherein 
the retinoic acid and/or the dorivativo thoroof aro/ is incorporated with a drug/lipid ratio 
ranging from about 10 mole% to 40 mole% when the first phospholipid is hydrogenated 
soy phosphatidyl choline (HSPC) and the second phospholipid is egg phosphatidyl 
choline (EPC). 

Claim 15 (Currently amended): The formulated liposome according to claim 7, wherein 
the hydrophobic pharmaceutical compound is camptothecin and/or a d e r i vative thereof, 
wh e r ei n the d e rivativ e of camptoth e cin i s s e lect e d from th e group consisting of 
i r i notecan, topotocan, SN 38, 9 aminocamptothocin, 7 othy l camptothecin, 10 
hydroxycamptoth e cin, 9 nitrocamptothocin, 10,11 m e thy le nedioxycamptoth e cin, 9 
amino 10,11 m e thy le n e d i oxycamptoth e c i n, 9 chloro 10,11 

m e thy l onod i oxycamptoth e cin, 7 ( 4 methylpip e raz i nom e thy le n e ) 10,11 e thy le n e dioxy 
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20(S) camptothocin, 7 (4 mothy l p i poraz i nomothy l ono) 10,11 mothylonodioxy 20(S) 
camptothoc i n and 7 (2 N iGopropy l amino)othyl) (20S) camptoth e tin . 

Claim 16 (Currently amended): The formulated liposome according to claim 15, wherein 
the camptothecin and/or th e d e rivat i v e th e r e of ar e / is incorporated with a drug/lipid ratio 
ranging from about 0.5 mole% to 30 mole%. 

Claim 17 (Currently amended): The formulated liposome according to claim 16, wherein 
the camptothecin and/or th e dorivativo thoroof aro/ is incorporated with a drug/lipid ratio 
ranging from about 5 mole% to 30 mole% when the first phospholipid is hydrogenated 
egg phosphatidyl choline (HEPC) and the second phospholipid is egg phosphatidyl 
choline (EPC). 

Claim 18 (Currently amended): The formulated liposome according to claim 7, wherein 
the hydrophobic pharmaceutical compound is selected from the group consisting of 
paclitaxel and/or a pacl i taxol dor i vativo , retinoic acid and/or a rot i noic ac i d d e rivativ e, 
and camptothecin and/or a camptothecin derivative, wh e r e in the dor i vat i vo of pac l itaxe l 
is docotax e l; th e r e tino i c acid dorivativo i s so l octod from tho group consist i ng of r e tinol, 
r e t i ny l acy l at e and retinyl ac e tat e ; th e camptoth e cin d e r i vativ e is s ele ct e d from th e 
group consisting of ir i not e can, topot e can, SN 38, 9 am i nocamptoth e c i n, 7 
e thy l camptoth e c i n, 10 hydroxycamptoth e cin, 9 nitrocamptoth e c i n, 10,11 
m e thylonedioxycamptothocin, 9 am i no 10,11 mothylonod i oxycamptothocin, 9 ch l oro 
10,11 methyloned i oxycamptothoc i n, 7 (4 mothylpiporaz i nomothy l ono) 10,11 
e thylon e d i oxy 20(S) camptothoc i n, 7 (4 mothy l piporaz i nomothy l ono) 10,11 
m e thy l onedioxy 20(S) camptoth e c i n and 7 (2 N iGopropy l am i no)othyl) (20S) 
camptothoc i n . 
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Claim 19 (Currently amended): The formulated liposome according to claim 1, wherein 
the liposome-forming materials are selected from the group consisting of hydrophilic 
polymer-modified lipids, cholesterol, cholesterol derivatives, antioxidant, and mixtures 
thereo f, wher e in cho le stero l derivativ e s are s e lect e d from th e group cons i st i ng of 
polyothy l ono g l ycol 600 mono(chol e st e ryl) e th e r s e bacate and cho l ostoryl o l oy l 
carbonat e. 

Claim 20 (Currently amended): The formulated liposome according to claim 19, wherein 
the hydrophilic polymer-modified lipid is methoxy polyethylene glycol-distearyloyl 
phosphatidyl ethanolamine (MPEG-DSPE). 

Claim 21 (Currently amended): A formulated liposome for incorporating a high content 
of hydrophobic substances therein, comprising: 

a first phospholipid which is optionally a p hosphatidyl choline, which is selected 
from a hydrogenated naturally-occurring phospholipid or a saturated phospholipid 
having with long carbon chains (-(CH2) n -, in which tho va l uo of n is at least 14) , and 
which has a phase transition temperature Tg i ranging between 40 and 74°C ; 

a second phospholipid which is optionally a phosphatidyl choline, which is 
selected from an unsaturated phospholipid or a saturated phospholipid having with 
short carbon chains (-(CH2) n -, in which th e value of n is at most 14 , and which has a 
phase transition temperature Tg? ranging between -30 and 10°C : 

liposome-forming materials effective to form a liposome in which the first 
phospholipid and the second phospholipid coexist in two immiscible phases and create 
several discontinuous regions: and 

one or more hydrophobic substances incorporated in the liposome in an amount 
of at least 20 mole% to form the formulated liposome, ff ; and]] 

li posom e form i ng mat e r i als, 



AMENDMENT 



10/624,362 



Atty. Dkt.: SUND-827 



wherein tho first and tho s e cond phosphat i dy l cho l ines coex i st i n the liposome in 
two imm i scib le phas e s and cr e at e s e v e ra l discontinuous r e g i ons, and a molar rat i o of 
tho first phosphatidy l cholin e to tho second phosphat i dyl chol i n e is no le ss than 3/16; a 
phase transit i on t e mp e ratur e of tho first phosphat i dy l chol i n e i s i n th e rang e 
between 40 and 74 e C, and a phase transit i on temperature of tho second 
phosphatidy l choline is in tho range between 30 and 10 e G wherein while a drug 
delivery temperature Ti and a drug storage temperature T 2 are chosen at specified 
ranges subject to an order of T g1 > Ti > T 2 > T g ?, and wherein the formulated liposome 
has an incorporation efficiency which remains at at least about 70% of incorporation 
efficiency for six months or more . 

Claim 22 (Currently amended): The formulated liposome according to claim 21 , 
wherein the phase transition temperature of the first phospholipid is pr e f e rab l y in th e 
range ranges from 50 to 65°C , and the phase transition temperature of the second 
phospholipid is preferably i n th e rang e ranges from -20 to 4°C . 

Claim 23 (Currently amended): The formulated liposome according to claim 21, wherein 
the first phospholipid is a phosphatidyl choline (PC) and is selected from the group 
consisting of hydrogenated egg phosphatidyl choline (HEPC), hydrogenated soy 
phosphatidyl choline (HSPC), dipalmitoyl phosphatidyl choline (DPPC) and distearyloyl 
phosphatidyl choline (DSPC), 

Claim 24 (Currently amended): The liposome according to claim 21, wherein the 
second phospholipid is a phosphatidyl choline (PC) and is selected from the group 
consisting of egg phosphatidyl choline (EPC), soy phosphatidyl choline (SPC), synthetic 
or natural-occurring unsaturated phosphatidyl cholines and dilauroyl phosphatidyl 
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choline (DLPC), oleoyl palmitoyl phosphatidyl choline, dioleoyl phosphatidyl choline, 
and dipetroselinoyl phosphatidyl choline, dipalmitelaidoyl phosphatidyl choline. 

Claim 25 (Currently amended): The formulated liposome according to claim 21, wherein 
the hydrophobic substances are one or more hydrophobic pharmaceutical compounds. 

Claim 26 (Currently amended): The formulated liposome according to claim 25, wherein 
the one or more hydrophobic pharmaceutical compound is at least one of paclitaxel 
and /or doc e tax el a paclitaxel derivative . 

Claim 27 (Currently amended): The formulated liposome according to claim 26, wherein 
the at least one of paclitaxel and /or docotaxol a paclitaxel derivative afe/is incorporated 
with a drug/lipid ratio ranging from about 0.5 mole% to 25 mole%. 

Claim 28 (Currently amended): The formulated liposome according to claim 27, wherein 
the at least one of paclitaxel and /or doc e tax el a paclitaxel derivative afe/is incorporated 
with a drug/lipid ratio ranging from about 5 mole% to 25 mole% when the first 
phospholipid is hydrogenated egg phosphatidyl choline (HEPC) and the second 
phospholipid is egg phosphatidyl choline (EPC). 

Claim 29 (Currently amended): The formulated liposome according to claim 27, wherein 
the at least one of paclitaxel and /or doc e tax el a paclitaxel derivative afe/ is incorporated 
with a drug/lipid ratio ranging from about 5 mole% to 25 mole% when the first 
phospholipid is hydrogenated soy phosphatidyl choline (HSPC) and the second 
phospholipid is egg phosphatidyl choline (EPC). 

Claim 30 (Currently amended): The formulated liposome according to claim 25, wherein 
the one or more hydrophobic pharmaceutical compound is at least one of retinoic acid 
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and/ef a retinoic acid derivative thereof, the rotinoic ac i d dorivativo is ooloctod from tho 
group consisting of rot i no l , rotiny l acy l ate and rot i ny l acetate . 

Claim 31 (Currently amended): The formulated liposome according to claim 30, wherein 
the at least one of retinoic acid and /or tho a retinoic acid derivative thoroof aro/ is 
incorporated with a drug/lipid ratio ranging from about 0.5 mole% to 40 mole%. 

Claim 32 (Currently amended): The formulated liposome according to claim 31, wherein 
the at least one of retinoic acid and /or the a retinoic acid derivative thereof aro/ is 
incorporated with a drug/lipid ratio ranging from about 10 mole% to 40 mole% when the 
first phospholipid is hydrogenated soy phosphatidyl choline (HSPC) and the second 
phospholipid is egg phosphatidyl choline (EPC). 

Claim 33 (Currently amended): The formulated liposome according to claim 25, wherein 
the one or more hydrophobic pharmaceutical compound is at least one of camptothecin 
and/or a camptothecin derivative , and th e d e r i vativ e of camptothocin is soloctod from 
th e group cons i st i ng of irinot e can, topot e can, SN 38, 9 aminocamptoth e c i n, 7 
ethy l camptothoc i n, 10 hydroxycamptothecin, 9 nitrocamptothecin, 10,11 
m e thy le n e dioxycamptoth e cin, 9 am i no 10,11 m e thy le n e d i oxycamptoth e cin, 9 chloro 
10,11 m e thy le n e dioxycamptoth e c i n, 7 ( 4 m e thylp i p e razinom e thyl e n e ) 10,11 
e thy le n e dioxy 20(S) camptoth e cin, 7 ( 4 m e thylp i p e raz i nom e thy le n e ) 10,11 
m e thy l onedioxy 20(S) camptothec i n and 7 (2 N i sopropylam i no)ethy l ) (20S) 
camptothecin . 

Claim 34 (Currently amended): The formulated liposome according to claim 33, wherein 
the at least one of camptothecin and /or th e a camptothecin derivative th e r e of ar e / is 
incorporated with a drug/lipid ratio ranging from about 0.5 mole% to 30 mole%. 
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Claim 35 (Currently amended): The formulated liposome according to claim 34, wherein 
the at least one of camptothecin and /or tho a camptothecin derivative thoroof are/ is 
incorporated with a drug/lipid ratio ranging from about 5 mole% to 30 mole% when the 
first phospholipid is hydrogenated egg phosphatidyl choline (HEPC) and the second 
phospholipid is egg phosphatidyl choline (EPC). 

Claim 36 (Currently amended): The formulated liposome according to claim 25, wherein 
the one or more hydrophobic pharmaceutical compound is selected from the group 
consisting of at least one of paclitaxel and a paclitaxel derivative , at least one of retinoic 
acid and a retinoic acid derivative , and at least one of camptothecin and a camptothecin 
derivative th e d e rivat i v e s th e r e of, wh e r e in th e d e rivativ e of pac li tax e l i s doc e tax el ; th e 
d e r i vat i v e s of r e tino i c ac i d ar e s ele ct e d from th e group cons i st i ng of r e tino l , r e t i ny l 
acylato and rot i ny l acotato; th e dorivat i v o s of camptothocin ar e sel e ct e d from tho group 
consist i ng of i i r i notocan, topotocan, SN 38, 9 am i nocamptothoc i n, 7 
othylcamptothocin, 10 hydroxycamptoth e cin, 0 nitrocamptothocin, 10,11 
mothy l onedioxycamptothocin, 9 amino 10,11 m e thy l onod i oxycamptothocin, 9 chloro 
10,11 m e thy l onodioxycamptothocin, 7 ( 4 methy l pip e razinomothy l one) 10,11 
othy l onodioxy 20(S) camptothoc i n, 7 {A m e thylpip e razinomothy l one) 10,11 
m e thyl e n e d i oxy 20(S) camptothocin and 7 (2 N i sopropy l amino)othyl) (20S) 
camptothec i n . 

Claim 37 (Currently amended): The formulated liposome according to claim 21, wherein 
the liposome-forming materials are selected from the group consisting of hydrophilic 
polymer-modified lipids, cholesterol, cholesterol derivatives, antioxidant, and mixture 
thereo f, whoroin cho l ostoro l dorivativos are so l octod from tho group consisting of 
po l yothy l on o glyco l 600 mono(cho l ostoryl) othor sobacato and cholostory l oleyl 
carbonato . 
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Claim 38 (Currently amended): The formulated liposome according to claim 37, wherein 
the hydrophilic polymer-modified lipid is methoxy polyethylene glycol-distearyloyl 
phosphatidyl ethanolamine (MPEG-DSPE). 

Claim 39 (Currently amended): The formulated liposome according to claim 1, wherein 
the one or more hydrophobic substances substanc e incorporated in the liposome is 
present in an amount of ranging from about 3 mole% to about 25 mole%. 

Claim 40 (Currently amended): The formulated liposome according to claim 1, wherein 
the one or more hydrophobic substances substanc e incorporated in the liposome is 
present in an amount ranging from about 8 mole% to about 25 mole% , and th e 
l iposom e r e ma i ns at at l e ast 70% of i ncorporat i on e ffic ie ncy for at le ast 60 days . 

Claim 41 (Cancelled). 

Claim 42 (Currently amended): The formulated liposome according to claim 21, wherein 
the one or more hydrophobic substances substance incorporated in the liposome is 
present in an amount ranging from about 3 mole% to about 25 mole%. 

Claim 43 (Currently amended): The formulated liposome according to claim 21, wherein 
the one or more hydrophobic substances substanc e incorporated in the liposome is 
present in an amount ranging from about 8 mole% to about 25 mole% , and tho 
li posom e r e ma i ns at at l e ast 70% of i ncorporat i on e ff i c ie ncy for at l e ast 60 days . 

Claim 44 (Cancelled). 

Claim 45 (New): The formulated liposome according to claim 1 , wherein the first and 
second phospholipids are phosphatidyl cholines. 
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Claim 46 (New): The formulated liposome according to claim 21 , wherein the first 
phospholipid and the second phospholipid are present in a molar ratio of the first 
phospholipid to the second phospholipid is at least 3:16. 
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